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Genomic Characterization of 3-Glucuronidase—Positive
Escherichia coli O157:H7 Producing Stx2a

Technical Appendix

Technical Appendix Table 1. E. coli strains used in this study

Isolation Genome Genome size or
sequence total scaffold No. GenBank
Strain Serotype  GUD stx Type Year Country Host Patient symptoms status length, bp scaffolds  accession no.  Reference
Dec5d O55:H7 + negative 1965 SriLanka Humans Diarrhea Draft 5,231,963 48 AIFT00000000 (1)
CB9615 O55:H7 + negative 2003 Germany Humans Diarrhea Complete 5,452,353 2 CP001846, 2)
CP001847
122262 O55:H7 + stx2a 2014 UK Humans  NA (Dorset outbreak Draft 5,431,378 15 NZ_MINCO00000 3)
isolate) 000
493/89 0157:H- + stx2a 1989 Germany Humans HUS Draft 5,359,584 351 AGTG00000000 Only
sequence
data
available
LB473017 O157:H- + stx2a 2016 Germany  Humans NA (HUS outbreak Draft 5,444,136 211 ERR1989145 Only
isolate) sequence
data
available
Sakai 0157:H7 - stxlatstx2a 1996 Japan Humans NA (Sakai outbreak Complete 5,591,300 3 BA000007.3, 4)
isolate) AP018692
EDL933 0157:H7 - stxlatstx2a 1982 USA Humans NA (hamburger Complete 5,639,399 2 CP008957, (5)
outbreak isolate) CP008958
EC4115 0157:H7 - stx2a+stx2c 2006 USA Humans NA (Spinach Complete 5,704,171 3 CP001164, (6)
outbreak isolate) CP001163
TW14359  0O157:H7 - stx2a+stx2c 2006 USA Humans NA (Spinach Complete 5,622,737 2 CP001368, @
outbreak isolate) CP001369
SS52 0157:H7 - stx2a+stx2c 2010 USA Cattle NA Complete 5,583,430 2 CP010304, 8)
CP010305
155 0157:H7 - stx2a 2012 UK Humans NA Complete 5,604,428 2 CP018237, 9)
CP018238
180-PT57  0157:H7 - stxlatstx2c 2012 UK Humans Diarrhea Complete 5,750,190 2 CP015832, 9)
CP015832
272 0157:H7 - stx2a 2013 UK Humans NA Complete 5,568,363 2 CP018239, 9)
CP018239
319 0157:H7 - stxla 2012 UK Humans NA Complete 5,567,385 2 CP018241, 9)
CP018241
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Isolation Genome Genome size or
sequence total scaffold No. GenBank
Strain Serotype  GUD stx Type Year Country Host Patient symptoms status length, bp scaffolds  accession no.  Reference
350 0O157:H7 - stxlat+stx2c 2011 UK Humans NA Complete 5,504,345 2 CP018243, )
CP018244
472 0157:H7 - stxla+stx2c 2012 UK Humans NA Complete 5,608,872 2 CP018245, 9)
CP018246
7784 0O157:H7 - stx2c 2002 UK Cattle NA Complete 5,462,063 2 CP018247, )
CP018248
9000 0O157:H7 - stx2a+stx2c 2002 UK Cattle NA Complete 5,611,726 2 CP018252, )
CP018253
10671 0157:H7 - stx2c 2002 UK Cattle NA Complete 5,520,540 2 CP018250, 9)
CP018251
10.0869 0157:H7 + stx2c 2010 USA Cow NA Draft 5,267,107 257 AMTL01000000 Only
sequence
data
available
G5101 0157:H7 + stxla+stx2c* 1995 USA Humans Bloody diarrhea Draft 5,061,556 217 NZ_AETX01000 (20)
000
PV15-279  0O157:H7 +  stxlatstx2a+ 2015 Japan Humans Abdominal pain, Complete (this 5,692,637 2 AP018488, This study
stx2c vomiting, bloody study) AP018489
diarrhea
980938 0157:H7 + stxlatstx2c 1998 Japan Humans  Asymptomatic carrier Draft (this 5,326,010 239 BFBK01000000 This study
study)
981447 0157:H7 + stxlatstx2c 1998 Japan Humans Abdominal pain, Draft (this 5,353,000 222 BFBL01000000 This study
bloody diarrhea study)
11278 0157:H7 + stxla+stx2c 1996 Japan Humans  Symptomatic patient, Draft (this 5,345,759 249 BFBC01000000 This study
details unknown study)
11279 0157:H7 + stxlatstx2c 1996 Japan Humans  Symptomatic patient, Draft (this 5,350,253 254 BFBD01000000 This study
details unknown study)
11280 0157:H7 + stxlatstx2c 1996 Japan Humans  Asymptomatic carrier Draft (this 5,351,942 193 BFBE01000000 This study
study)
11281 0157:H7 + stxla+stx2c 1996 Japan Humans  Symptomatic patient, Draft (this 5,353,015 244 BFBF01000000 This study
details unknown study)
13548 0157:H7 + stxlatstx2c 2013 Japan Humans  Symptomatic patient, Draft (this 5,389,595 221 BFBG01000000 This study
details unknown study)
14152 0157:H7 + stxlatstx2c 1997 Japan Humans Unknown Draft (this 5,392,172 228 BFBHO01000000 This study
study)
14153 0157:H7 + stxla+stx2c 1997 Japan Humans  Asymptomatic carrier Draft (this 5,358,401 232 BFBI01000000 This study
study)
14156 0157:H7 + stxlatstx2c 1997 Japan Humans  Symptomatic patient, Draft (this 5,382,111 226 BFBJ01000000 This study
details unkown study)
PV98-491  0157:H7 + stxlatstx2c 1998 Japan Humans Abdominal pain, Dratft (this 5,294,970 343 BFBNO01000000 This study
bloody diarrhea study)
PV98-623  0O157:H7 + stxlatstx2c 1998 Japan Humans Fever, diarrhea Draft (this 5,268,471 203 BFBO01000000 This study
study)
PV00-061 0157:H7 + stxla+stx2c 2000 Japan Humans Abdominal pain, Dratft (this 5,555,028 318 BFBM01000000 This study
bloody diarrhea study)

*GP 0157:H7 strain G5101 has been reported to be stx1/stx2-positive, but stx genes was not detected by a blastn search in the genome sequence data of this strain obtained from public database. NA, not

available.
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Technical Appendix Table 2. Prophages and integrative elements in strains PV15-279 and Sakai and their integration sites and encoding virulence genes

Prophages
PV15-279
ID Length Features Virulence-related genes Integration site Virulence-related genes Features Length ID
tRNA(thrw) Lambda-like 10586  Spl
phage
PV15p1 13316 P4-like phage P4-like phage 12887  Sp2
PV15p2 21550 Lambda-like phage sfpA, nleB, nleC, nleH, nleD Intergenic (ybhC-ybhB) sfpA, nleB, nleC, nleH, nleD Lambda-like 38586  Sp3
phage
PV15p3 8903 P4-like phage Intergenic (cspD-clpS)
PV15p4 46445 Lambda-like phage tccp2, espV tRNA(serT) pchA, tccp2, espV Lambda-like 49791 Sp4
phage
wrbA stx2a Lambda-like 62708  Sp5
phage
PV15p5 17277 Lambda-like phage espX, espN, espO, espK potB espX, espN, espO, espK Lambda-like 48423  Sp6
phage
PV15p6 10978 Untypeable pchE Intergenic (roxA-phoQ) pchE Untypeable 15461  Sp7
PV15p7 39433 Lambda-like phage icd Lambda-like 44388 Sp8
phage
PV15p8 45257 Lambda-like phage ospG ompW paa, nleA, nleH, nleF, espO, nleG, Lambda-lke 58082 Sp9
espM, nleG phage
- ttcA nleG, nleG, nleG Lambda-like 51155 Sp10
phage
PV15p9 43822 Lambda-like phage paa, nleG, nleG, nlel ydfJ pchB, nleG, nleG, nleG Lambda-like 45778 Spil
phage
PV15p10 44098 Lambda-like phage stx2a, nleC nleG, nleG, nlel Lambda-like 50939 Spi2
phage
PV15p11 56336 Lambda-like phage nleG, espM, nleG, nleH, nleA,
nleG
PV15p12 39692 Lambda-like phage pchB, nleG, nleG, nleG
PV15p13 14645 Untypeable pchE tsgA
PV15p14 44075 Lambda-like phage stx2a, nleC yecE
PV15p15 37482 P2-like phage tRNA(ilez) P2-like phage 21120 Spil3
PV15p16 44636 Lambda-like phage pchC, tccP, espJ tRNA(serU) pchC, tccP, espJ Lambda-like 44028 Spl4
phage
PV15p17 54660 Lambda-like phage stxla, ospB, nleG sbcB
PV15p18 58338 Lambda-like phage stx2c, espN, nlel yehV(mIrA) stxla Lambda-like 47879 Spi5
phage
PV15p19 9758 P22-like phage argw P22-like 8551 Spil6
phage
PV15p20 11414 Untypeable eutA
PV15p21 49706 Lambda-like phage nleG, espW, nleG, espM tmRNA(SSrA) espW, nleG, espM lambda-like 24193 Spl7
phage
sorM Mu-like phage 38759 Spi18
PV15p22 37935 Lambda-like phage pchA, nleG, nleG, nleG dusA

Integrative elements
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Prophages

PV15-279 Sakai
ID Length Features Virulence-related genes Integration site Virulence-related genes Features Length ID
PV15IE1 79594 Urease operon, tellurium tRNA(serX) Urease operon, tellurium resistance 86248 SpLE1l
resistance operon, iha adhesin operon, iha adhesin gene, pchD,
gene, pchD, aidA-| aidA-1

yeeX 13459 SpLE2
PV15IE2 20245 efal, espL, nleB, nleE pheV efal, espL, nleB, nleE 23451 SpLE3
PV15IE3 40984 LEE T3SS machinery, espG, espF, tRNA(serC) T3SS machinery, espG, espF, LEE 43450 SpLE4

espB, tir, map, espH, espZ espB, tir, map, espH, espZ

PV15IE4 10216 leuX 10235 SpLE5
PV15IE5 37911 34148 SpLE6

Technical Appendix Table 3. Summmary of the comparison of insertion sequence (IS) elements between PV15-279 and Sakai

IS elements

Copy numbers in

PV15-279 Sakai

1S1203 (1S629)

ISEc8
ISEcl
1S30
1S100
IS1F
1S2
1S609
ISEc31
IS1H
1S682
ISEc13
ISEc20
ISEc22
ISEc26
ISEc47
ISSHI3
1ISSd1
1S630
1S91
ISEc23
ISEc31
1S1414
1S911
ISCro3
ISEc2
ISEc48
ISEc62
Total

45
19
5
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Technical Appendix Table 4. Comparison of T3SS effectors encoded by prophages and integrative elements between PV15-279 and Sakai
No. genes*
Family PV15-279
EspFt
EspGt
EspHtT
EspJ
EspK
EspL
EspM
EspN
EspO
EspV
EspwW
EspX
EspZt
Map?
NleA/Espl
NleB
NleC
NleD
NleE
NleF
NleG
NleH
TccP 2(1) 2(1)
OspB 1
OspG 1 0
Total 46 (14) 42 (9)
*Numbers of pseudogenes are indicated in parentheses.
TEncoded by the LEE element.
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Technical Appendix Figure 1. A circular map of the PV15-279 chromosome is shown. From the outside in: 1st circle, nucleotide sequence
positions (in Mb); 2nd and 3rd circles, coding sequences (CDSs) transcribed clockwise and counterclockwise, respectively; 4th circle, CDSs
conserved in Sakai (>90% identity and >50% coverage); 5th circle, locations of prophages (PPs) and integrative elements (IEs) (red: Stx PPs,

orange: other PPs, brown: IEs); 6th circle, GC skew; 7th circle, GC content; 8th circle, rRNA; 9th circle, tRNA.

Page 7 of 9



e
&
gg;m;
B
= 7 P 7 7 7 7 7 7
2 / 4 /
a ,
7 7 7 ’
i / ] B I / /
2 5 o
a
- / i /| 2 /| /| /| /| ’
3 Z ; / /
B / B 7
= / P - 7 /| 4
B / B | )
’ / 74 7 / < P
3 / A 4 /
5 ° ’
®
o oA
@ 3 ’ y ; vl B 4 /
T > ”
2 : /
& /
-3 3
g 74 / 74 4 P 7/
2
50
v
5 " 7 7 7 7 7/ 7
" /‘ K
2 7 4
&
Z
Pl p2p3 ps  p5pe p7 pe po p10 pt1 pi2 p13 pia  pi5  pi6 p17 p18  pi9 p21 p22
(Stx2a) (Stx2a) (Stxta)  (Stxze) P20
PV15-279
B il
4
"t
3
‘T E%
ia
s g
[0
i
)
3
90 91 92 93 94 95 96 97 98 99 100
= P — I |
(LEE)
PV15-279

Technical Appendix Figure 2. Sequence comparisons of all the phages and integrative elements of PV15-279 and Sakai. The dot plot matrices
of all the phages (A) and integrative elements (B) of PV15-279 and Sakai are shown. Sequence identities are indicated by different colors. Phages

and elements integrated at the same integration sites are highlighted with gray shading.
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Technical Appendix Figure 3. Structural comparison of the virulence plasmids of typical 0157:H7, SF O157:H—, and GP O157:H7. The
structures of the virulence plasmids of the typical O157:H7 strain Sakai (GenBank accession no. AB011548), the GP 0157:H7 strains PV15-279
(GenBank accession no. AP018489) and G5101 (GenBank accession no. AETX01000217) and the SF O157:H- strain 3072/96 (GenBank

accession no. AF401292) are shown. Homologous regions are indicated by shading, and sequence identities are indicated by different colors.
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